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Abstract Universities are key drivers of sustainable
development and are well-positioned to contribute to the
sustainability agenda. Universities in the United Kingdom
(UK) are themselves large and inﬂuential organisations,
and because of their size, can have a signiﬁcant impact on
the environment. Their challenge, however, is to practice
what they preach and to manage their own estates and
procurement decisions to reduce their impact on the
environment and meet carbon reduction targets. In the UK,
higher education (HE) sector Scopes 1 and 2 carbon CO2e
emissions have, over recent years, been falling consider-
ably short of the emission reduction targets set by the
Higher Education Funding Council for England (HEFCE)
in all but a few institutions. Setting sector speciﬁc targets,
therefore, does not guarantee success in addressing climate
change. However, in those institutions adopting the
EcoCampus management system approach, Scopes 1 and
2 carbon CO2e emissions have fallen by up to 5% over the
latest reporting period (2013/2014–2014/2015). This
contrasts with the increase in emissions from those
institutions who currently do not have a certiﬁed manage-
ment system and are currently at the bottom of the People
and Planet University League Table. (This is an indepen-
dent league table of UK universities ranked by environ-
mental and ethical performance).
Environmental management systems (EMSs) are
increasingly being used by organisations to improve their
environmental performance. EMSs deliver many beneﬁts
such as reducing resource use and pollution, complying
with relevant environmental legislation, managing risks,
improving corporate reputation and saving costs.
The aim of this research was to assess the carbon
management performance of universities in the UK and
China and relate this to the level of uptake of EMSs in
these universities. The results of this research informed the
development of the EMS support and awards programme
called EcoCampus. EcoCampus addresses the challenges
faced by universities in reducing their carbon emissions by
developing an EMS in simple stages with support in a
variety of different forms. This self-ﬁnancing programme
has now been operating successfully for over ten years.
During this time, EcoCampus has worked with over 60
universities and colleges in the UK. Eighteen participants
have currently achieved the highest phase of EcoCampus
and certiﬁcation to the international EMS standard
ISO14001. There are currently 40 universities, one
research institute and three colleges enrolled on the various
phases of the EcoCampus programme. There are ﬁve
universities from the Russell Group including Cambridge
University, Imperial College London, Nottingham Uni-
versity, Newcastle University and University College
London. The EcoCampus programme is highly successful
in the UK and there is growing interest from international
universities wishing to join the programme. Seven of the
top ten universities in the UK’s People and Planet
University League Table are EcoCampus members. All
the top ten universities in the League Table have shown a
reduction in their carbon emissions. In contrast, the ten
institutions at the bottom of the League don’t have a
certiﬁed EMS and have increased their carbon emissions.
By identifying the beneﬁts of an EMS, particularly in
relation to carbon management, it is hoped that this paper
will encourage organisations to develop, implement and
operate an EMS. This should lead to a more sustainable
sector able to lead by example.
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1 Introduction
The concentration of atmospheric carbon dioxide (CO2)
has increased from 280 ppm (parts per million) (repre-
sentative of the pre-industrial atmospheric CO2 average
between the years 1000 and 1800) (Etheridge et al., 1998)
to a global average of over 400 ppm, primarily due to
anthropogenic greenhouse gases (GHGs) (IPCC, 2014).
The last time CO2 concentrations were around 400 ppm
was during the mid-Pliocene period some 3 million years
ago. In response to this rise in CO2 concentrations, the
United Kingdom (UK) passed the Climate Change Act
2008, a world ﬁrst in climate change regulation. This Act
requires the UK to achieve a net reduction in Scopes 1 and
2 GHG emissions of 80% by the year 2050 against the
baseline GHG emissions recorded in 1990 (HMSO, 2008).
The Act also proposes an interim target of a 34% cut in
carbon emissions by 2020. The ﬁrst and most commonly
used deﬁnition for Scopes 1, 2 and 3 GHG emissions can
be found in the GHG Protocol Corporate Accounting and
Reporting Standard (2004). Scope 1 emissions are direct
emissions within the organisational boundary from sources
the organisation owns or controls, for example, the
combustion of fuels on site, while Scope 2 emissions are
derived from purchased electricity. Scope 3 emissions are a
result of an organisation’s activities, occurring from
sources not owned by the organisation. Policy-makers
are often reluctant to include Scope 3 emissions as part of
emission reduction targets due to the difﬁculty of
accurately monitoring the ﬂow of emissions embedded in
traded goods and services, but their signiﬁcance should not
be ignored. The contribution of Scope 3 emissions to
overall carbon footprints is signiﬁcant. In 2012, Arup,
CenSA and De Montfort University conducted the HE
sector’s ﬁrst comprehensive carbon footprint. Using data
from the 2005 baseline, it was estimated that combined
Scope 3 carbon emissions represented over 60% of all the
sector’s emissions, with construction accounting for
approximately 30% of this ﬁgure (Arup, CenSA and De
Montfort University, 2012).
The Higher Education Funding Council for England
(HEFCE) encourages HE institutions to adopt similar
targets. In 2010, the HE sector in England set challenging
carbon reduction targets, speciﬁcally, a 34% reduction in
Scopes 1 and 2 CO2e emissions below those recorded in
1990, by 2020 and an 80% reduction by 2050. This equates
to a reduction of 43% using a 2005/2006 baseline
(HEFCE, 2010). These targets are in line with the Climate
Change Act (2008). The annual energy costs for the (HE)
sector currently stands at around 400 million GBP, which
equates to CO2e emissions of around 3×10
9 kg per year
(Higher Education Estates Statistics Report, 2015). As the
HE sector continues to expand, and buildings increasingly
become used for extended periods, costs and CO2e
emissions are predicted to increase. The Higher Education
Statistics Agency (HESA) report states that energy
continues to rise in importance as an element of cost for
universities.
The HEFCE strategy also requires that all English
universities should report their Scope 3 emissions,
including those from procurement, from 2012/2013
(HEFCE, 2010). This will present a signiﬁcant challenge
to the sector (Ozawa-Meida et al., 2013). Scope 3
emissions were found in one university to comprise
around 79% of the total university’s greenhouse gas
emissions. Consequently, the HE sector has a signiﬁcant
impact on the environment and has demanding carbon
reduction targets set by HEFCE.
In a recent study by Robinson et al. (2015) the carbon
performances of twenty English Russell Group 1 uni-
versities were compared. The mean carbon reduction
targets to be met by 2020 was set at circa 35% in line with
the national goals. However, it was concluded that
emissions during the study period had increased in all
but two institutions, (these being Imperial College and the
University of Birmingham) suggesting that the targets set
by the institutions themselves and by HEFC are extremely
ambitious.
Although between 2005/2006 to 2009/2010 there was a
rise in the Russell Group carbon emissions, more recent
data has shown that in the same group of universities, a
reduction of 122425 kg of CO2e has occurred during
2014/2015 (Table 1).
Most universities are not in the Russell Group and these
were not included in the paper by Robinson et al. (2015),
so the results may be different.
Table 2 compares the top ten universities in the People
and Planet (P&P) University League Table with those in
the bottom 10 in terms of their environmental performance
(This league table is an independent league table of UK
universities ranked by environmental and ethical perfor-
mance). The changes for CO2e from universities in the top
ten and the bottom ten P&P University League are –5.8%
and 5.2%, respectively.
The top 10 universities in the league table (seven of
which are EcoCampus participants) achieved a 5.8%
reduction in their total Scope 1 and 2 CO2e emissions
between 2013/2014 and 2014/2015. This is in sharp
contrast to an increase of 5.2% in Scopes 1 and 2 CO2e
emissions for the 10 institutions ranked at the bottom of the
League Table, none of which currently have a certiﬁed
Table 1 Total Scopes 1 and 2 carbon emissions between the years
2005/2006 and 2009/2010, 2009/2010 and 2014/2015
Year CO2e emissions/kg Change/%
2005/2006 856560000
2009/2010 143824000 +17.9
2014/2015 921389000 –11.7
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EMS in place. Based on current energy prices in the UK,
the reductions in Scopes1 and 2 CO2e emissions would
equate on average to a saving of around 123554 GBP per
institution.
China is now the largest energy consumer and CO2
emitter in the world. In 2015, China’s energy consumption
was reported to be 4.251012 kg of standard coal
equivalent, an increase of 22% from the 3.481012 kg
consumed in 2011. China’s CO2 equivalent emissions
(CO2e, including all six major GHGs) has now reached
91012 kg, or 28% of the world’s total emissions (National
Bureau of Statistics of China, 2016). China continues to
urbanise and modernise, so even its size-normalised CO2
emissions are growing rapidly.
The challenges posed by climate change are some of the
most difﬁcult to overcome and give rise to high levels of
anxiety. In China, young people are particularly pessimis-
tic about the threat of climate change. A recent survey by
the Varkey Foundation (2017) found that 87% of young
people in China (a signiﬁcantly higher percentage than in
any other country) are more concerned about climate
change than any other issue. The education sector in China
is well placed to address this issue and bring about a
positive change. Li et al. (2015) surveyed student’s energy
consumption patterns, which proved to serve two roles,
one to increase student awareness of GHG emissions and
secondly to assist in campus-wide decision making. They
concluded that the current low (3.84 t CO2e per student)
carbon footprint is due to poor student comfort and basic
needs and they predicted that as China continues to
develop, the average student carbon footprint will rise
modestly.
As in the UK, universities in China could help to reduce
carbon emissions by changing the way they operate, and
perhaps more importantly, by inﬂuencing student beha-
viour. Limited evidence suggests that energy consumption
is increasing in some Chinese universities. Between 2013/
2014 and 2014/2015, there was a rise in electricity and gas
energy consumption of over 2% in three universities where
data was made available (Table 3). The changes of CO2 of
Universities T, H, and Z are + 2.17%, + 2.17%, and
+ 2.66%, respectively.
The higher education sector in China is experiencing
signiﬁcant growth and currently, there are more than 2852
universities with 36.47 million students (Ministry of
Education 2016). Universities account for approximately
10% of the total energy consumption in China.
As the HE sectors in the UK and China continue to grow,
so will their CO2 emissions. From the UK, there is
evidence that universities that have an EMS are more
successful in reducing carbon emissions than those that
don’t have one. EMSs are increasingly being used by
organisations to improve their environmental and sustain-
ability performance by the process of continual improve-
ment (Psomas et al., 2011). EMSs are being used to
manage environmental aspects i.e., the elements of an
organisation’s activities or products or services that
interact, or can interact, with the environment (ISO
14001, 2015). They address areas such as pollution,
waste, energy, water, transport, carbon emissions, legal
compliance and procurement.
EMSs are being increasingly used as the environmental
and economic impacts of climate change become more
apparent (Stern, 2007; Stern, 2008; UNFCCC, 2015). The
major beneﬁts of developing an EMS are that it:
 assists in obtaining a licence to operate and fulﬁlling
compliance obligations;
 improves relationships with regulators;
 helps to prevent enforcement or civil actions;
 reduces hidden costs associated with legal action
(including a substantial draw on management time);
 avoids ﬁnes and damages awarded through criminal or
civil courts;
 improves operational and process efﬁciency;
 reduces operating costs and resource use thereby
increasing proﬁtability;
 reduces outlay on waste disposal;
 gives the organisation a long-term sustainable future;
 reduces pollution and improves the environment;
 helps to mitigate the effects of climate change;
Table 2 Recent trends in total Scopes 1 and 2 carbon emissions between the years 2013/2014 and 2014/2015 in those institutions ranked in the top
ten and those ranked in the bottom ten of the P&P University League Table
Year
CO2e from universities in the
top ten P&P University League/kg
CO2e from universities in the
bottom ten in the P&P
University League/kg
2013/2014 138647000 25972000
2014/2015 130403000 27323000
Table 3 Recent trends in carbon emissions between the years 2013/2014 and 2014/2015 in three of the Project 985 Chinese institutions, which
represent the leading higher education institutions in China
Year CO2e of University T/kg CO2e of University H/kg CO2e of University Z/kg
2013/2014 16726090 14070270 34715900
2014/2015 17299340 14382170 35664840
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 develops relationships with stakeholders by satisfying
investors’ lenders’ and insurers’ environmental perfor-
mance requirements;
 helps to obtain insurance at a reasonable cost;
 enhances the internal and external image of the
organisation, making it more marketable;
 helps attract and retain quality staff.
Despite the acknowledged beneﬁts of an EMS (Fisher,
2003), a considerable number of universities and colleges
in the UK still consider the implementation of an EMS, in
line with standards such as ISO 14001 (2015), EMAS––
The Eco-Management and Audit Scheme (2016) or BS
8555 (2003), a daunting and expensive process. Like other
large complex organisations, universities and colleges
often must overcome several barriers before they can
improve their overall environmental performance (Dahle
and Neumayer, 2001) using an EMS approach. Hence, the
main aim of the research was to investigate how
universities in the UK could be helped to develop and
operate an EMS.
2 Aims
The aims of this research were to:
 discover the level of uptake of EMSs in the HE sector
in the UK;
 investigate the drivers for developing an EMS;
 identify the barriers that universities face in develop-
ing, implementing and operating an EMS;
 develop a programme and resources for overcoming
the barriers;
 monitor the uptake of the programme;
 assess the effectiveness of the programme.
3 Methods
The ﬁrst step was to conduct extensive research to identify
the uptake of EMSs in the HE sector, the drivers for
developing an EMS and the barriers preventing the
development of an EMS. This took the form of an on-
line survey of the UK HE and Further Education (FE)
sectors. The survey was designed and conducted to
optimise the response rate (Burgess, 2001; Bryman and
Bell, 2007) with 27 questions grouped into four broad
categories. The results from this survey were analysed and
are presented in the results section.
The survey ﬁndings were used to design a programme of
support to overcome the barriers to EMS adoption. This
programme was piloted, reﬁned and then rolled out into the
sector. The current state of the programme was researched
and the results are presented. Data analysis was also carried
out on the HESA (Higher Education Estates Statistics
Report, 2015) statistics for the universities ranked in the
top ten and those in the bottom ten of the People and Planet
University League Table (People and Planet, 2017).
4 Results
110 universities and colleges completed the online survey.
(It should be noted that the responses given are an
individual’s personal opinion and may not be a true
representation of their institution’s views.) The survey
canvassed the opinion of 52% of the UK HE sector and
approximately 18% of the combined HE and FE sectors in
total.
Firstly, the survey sought to discover the extent of the
uptake of EMSs in HE institutions (Fig. 1). It was found
that 8% of HE institutions already had an EMS in place and
that 59% were in the process of developing an EMS. The
research showed that 15% of universities had no intention
of developing an EMS. Most of the remaining 18% of
universities indicated that, while they were in favour of
EMSs, they currently lacked the resources to develop an
EMS.
The survey also sought to discover what was driving the
growing interest amongst HE institutions in EMSs. The
two most important drivers were cost savings (20%) and
institutional reputation (20%) (Fig. 2). This was followed
closely by regulatory compliance (19%) and the promotion
of environmental stewardship (17%). Stakeholder opinion
(11%) and sector benchmarking (9%) were of similar
importance with 4% stating wider community pressures as
Fig. 1 The uptake of EMSs in HE institutions
196 Front. Eng. Manag. 2017, 4(2): 193–200
being important. Just 1% of respondents identiﬁed other
drivers.
As part of the survey, institutions were also asked to give
their opinion on the most signiﬁcant barriers to developing
an EMS (Fig. 3). A lack of human and ﬁnancial resources
followed by a lack of time and knowledge were given as
the most important barriers.
The results of the survey identiﬁed the current level of
uptake of EMSs in UK universities, the drivers for
developing an EMS and the barriers preventing the
development of an EMS. These results were used to help
develop the EcoCampus programme (www.ecocampus.co.
uk), which enables universities and colleges to develop,
implement, operate and audit an EMS in four phases. The
process of developing an EMS was split into a series of
steps to make the process less daunting. Four awards
(Bronze, Silver, Gold and Platinum) with auditable criteria
assess performance, acknowledge progress made and
encourage continued participation. Within each of the
four phases, there are a number of steps that must be
completed to meet the scheme’s requirements. These are
outlined in Fig. 4.
EcoCampus has also designed training materials and
workshops to up-skill the key staff in universities with the
roles and responsibility for developing an EMS and to
enable them to share best practice. A series of software
tools were developed to assist with the more challenging
aspects of developing, operating and auditing an EMS and
making the process as simple and efﬁcient as possible.
Initially, the EcoCampus programme was piloted with
10 institutions funded by HEFCE. This pilot study was
used to reﬁne the programme in the light of experience.
Because EcoCampus was so well received by the sector, it
was rolled out in 2005 as a self-funding programme and
has been operating successfully ever since.
Since its inception, EcoCampus has worked with over
60 universities and colleges. Eighteen of the participating
institutions have achieved the Platinum Phase of Eco-
Campus and certiﬁcation to the international EMS standard
ISO14001. These include: Aston University, Bath Spa
University, Birkbeck College, Birmingham City Univer-
sity, Bournemouth University, Canterbury Christ Church
University, City University London, Glasgow Caledonian
University, Institute of Cancer Research, London School of
Economics and Political Science, Newcastle University,
Nottingham Trent University, Swansea University, The
Manchester Metropolitan University, University of East
Anglia, University of Bradford, University of Hertford-
shire, University of Reading, University of Southampton,
and the University of Worcester. There are currently 40
Fig. 2 Drivers for developing an EMS
Fig. 3 Barriers to the development of an EMS
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universities, 1 research institute and 2 colleges enrolled on
the EcoCampus programme: 18 at Platinum; 7 at Gold; 11
at Silver; 4 at Bronze, and 3 just beginning. Universities
from the Russell Group include Cambridge University,
Imperial College London, Nottingham University, New-
castle University and University College London.
5 Conclusions
The results of the survey showed that only 8% of HE
institutions had an EMS in place and that 59% were in the
process of developing an EMS. A similar survey carried
out during 2006, on behalf of the Campus Consortium for
Environmental Excellence (Bryman and Bell, 2007), The
2006 Benchmark Survey of the State of the Environmental
Management Systems at Colleges and Universities (C2E2,
2006), found that in the USA, just fewer than 16% of HE
institutions had an EMS in place, double the number in the
UK. While in the USA, 25% were developing an EMS,
14% of universities indicated that they had no current
intention of developing an EMS, which is like the 15% of
universities in the UK who were not currently considering
developing an EMS. Just fewer than 38% indicated that
they had an interest in developing an EMS, while 8% of the
respondents answered “other” to the question: “What is the
present state of your institution’s EMS.” A survey on the
adoption of environmental management systems at
colleges and universities in the USA, conducted by Savely,
Carson and Delclos in 2005 (Savely et al., 2006), found
that over 50% of the respondents had environmental
programmes that were well developed, with some 30%
expressing the view that they had implemented an EMS
along the lines of ISO 14001.
Fig. 4 The four phases of the EcoCampus scheme, associated auditable steps and awards (Bronze, Silver, Gold and Platinum)
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In conclusion, the results from the present study, as well
as other studies in the UK and the USA, suggest that there
is a growing knowledge and uptake of EMSs in the HE
sector. However, there are perceived and real barriers to
developing an EMS identiﬁed by the sector. The major
barriers identiﬁed in the survey were a lack of human and
ﬁnancial resources and a lack of time and knowledge.
Building upon the results of the survey and discussions
with HEFCE and institutions within the sector, EcoCam-
pus was tailored to overcome these barriers. EcoCampus
has been very successful in recruiting institutions into the
programme and helping them to develop an EMS, with all
the beneﬁts that this brings, as was outlined in the
introduction.
Throughout the project, extensive feedback was col-
lected from participating institutions and this was used to
reﬁne and develop the programme. This is an ongoing
process and there is continual change to keep EcoCampus
in line with the international EMS standard, changing
environmental legislation and the views of interested
parties. There is evidence to suggest that EMSs provide a
good framework for integrating environmental protection
policies, programs and practices into an organisation
(Morrow and Rondinelli, 2002). This approach in
universities and colleges should be encouraged to reduce
their impact on the environment. This is best achieved in a
logical and efﬁcient way by operating an EMS. By
improving their own environmental performance and
through their procurement policies, they can be exemplars
of best practice and make a real difference. Operating an
EMS will also save institutions money, improve their
operational efﬁciency and enhance their reputation. The
ﬁgures presented in Table 2 indicate that carbon reductions
and ﬁnancial savings equating to around 123554 GBP per
institution can be made. The EcoCampus programme has
been highly successful in helping universities and colleges
to develop an EMS and improve their environmental and
sustainability performance.
Universities and colleges should set a good example to
their students through the measures they are taking to
improve their own environmental performance. The HE
sector in the UK educates around two million students each
year. Consequently, the HE sector can have a signiﬁcant
impact on students’ knowledge, understanding and the
adoption of sustainable development principles. Many of
these students will be the decision makers of the future and
their education can inﬂuence their wish to protect the
environment in their personal life and future careers.
Education for sustainable development should be
holistic and interdisciplinary and while this has not been
the central role of EcoCampus, it does hold the potential to
provide experiential learning which will enable students to
solve real-world problems and acquire professional
knowledge, skills and experience. The bridge between
the academic, societal and business world that can be
forged by the implementation of an EMS within
universities has been highlighted elsewhere (Ferreira
et al., 2006; Sammalisto and Brorson, 2006).
EcoCampus has been used in several programmes of
study to enable students to gain an appreciation of the
interdisciplinary nature of environmental management
alongside knowledge of people, processes and practice
that is increasingly required by future employers. It is
widely acknowledged that individuals and organisations
should be able to make informed decisions based on a
better understanding of the links between our everyday
decisions and their local and global outcomes. Conse-
quently, many institutions have become signatories to
charters like Copernicus (Copernicus Charter, 1994) and
have made a commitment to address sustainable develop-
ment in courses, research and operational management.
EcoCampus is currently investigating how it can further
help the sector to embed education for sustainable
development in the curriculum, for example, through the
provision of online modules on sustainable development
that can be used across whole institutions.
EcoCampus has the potential to help all educational
institutions in the UK and internationally to improve their
environmental performance using a management system
approach. It can help them to reduce their consumption of
resources, reduce pollution, comply with relevant environ-
mental legislation, manage risks, improve their reputation,
save costs and reduce total Scopes 1 and 2 CO2e emissions.
Setting sector speciﬁc carbon reduction targets does not
guarantee that they will be achieved. However, in those
institutions adopting the EcoCampus (management sys-
tem) approach, both Scopes 1 and 2 carbon CO2e
emissions have fallen by up to 5% contrasting with the
increase seen in emissions from those institutions who
currently do not have a certiﬁed management system in
place. The EcoCampus approach gives institutions the
structure and tools required to improve their environmental
performance.
In the future, it is hoped that EcoCampus can help other
institutions in the UK and abroad to meet their carbon
reduction targets, embed sustainable development princi-
ples in the curriculum and empower their students to make
a difference.
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